Increased angiopoietin2 expression is associated with endothelial apoptosis and blood-brain barrier breakdown.
Normal intracerebral and pial vessels show constitutive expression of angiopoietin (Ang) 1 in endothelium while weak Ang2 immunoreactivity is present in occasional vessels. In the early phase postinjury, blood-brain barrier (BBB) breakdown at the lesion site is associated with decreased endothelial Ang1 and increased Ang2 expression, raising the possibility that Ang2 may have a role in early BBB breakdown. In order to determine whether Ang2 can cause BBB breakdown, the effect of recombinant Ang2 on cerebrovascular permeability to horseradish peroxidase (HRP) was studied in normal rat cortex. As hypothesized, Ang2 produced significant BBB breakdown to HRP as compared with vehicle-injected control rats. Since Ang2 is reported to have proapoptotic activity, the possibility that Ang2 may be associated with endothelial apoptosis was investigated in the rat cortical cold injury model over a period of 6 h to 6 days postinjury. Perilesion and pial vessels showed evidence of endothelial apoptosis as demonstrated by active Caspase-3 localization and TUNEL staining. Dual labeling for Ang proteins and active Caspase-3 demonstrated endothelial colocalization of Ang2 with active caspase-3. These data suggest that following injury, Ang2 may play a role in BBB breakdown of perilesional vessels, and it may also be a factor in endothelial cell apoptosis that occurs at days 1 and 2 following the injury.